esp@cenet document view 



Page 1 of 1 



LIGHT GUIDE AND METHOD FOR USING IT 



Patent number: 



RU2229367 



Publication date: 



2004-02-20 

POPADINETS JURIJ VASIL EVICH (UA) 



Inventor: 



Applicant: 
Classification: 
- international: 



B23K26/10; B23K26/10; {IPC1-7): B23K26/04; 
B23K26/30; G02B6/00 

B23K26/10R 

RU200201 1 7957 20020708 
RU200201 1 7957 20020708 



- european: 



Application number: 
Priority number(s): 



Report a data error liere 



Abstract of RU2229367 

FIELD: laser working, namely laser welding and cutting, possibly in machine engineering for cutting 
and welding non-rotary butts of pipelines at repairing operations and at erection of plant and main 
pipelines. SUBSTANCE: light guide includes five rotary mirrors, housing, rolling bearing units, band 
hoop, gasodynamic nozzle with gas supply tube in its cavity, C-clamp and conveying device. 
Kinematics pairs are spherical ones. First and second links of light guide are in the form of S-shaped 
tubes; third link is in the form of -shaped tube with gasodynamic nozzle. Rotary mirrors are mounted 
with possibility of their spatial alignment by means of screws. First S-shaped tube at one side is 
mounted on rolling bearing assembly in housing secured by means of band hoop to outer surface of 
tube section and at other side it is joined with possibility of rotation by means of rolling bearing 
assembly with second S-shaped tube. Other end of second S-shaped tube is joined with possibility of 
rotation by means of rolling bearing assembly with -shaped tube having gasodynamic nozzle. The last 
at one side is connected with -shaped tube and at other side it is joined with C-clamp. C-clamp is 
mounted in conveying device also supporting additional heat source. Sum of length values of three 
links of light guide satisfies to relation: 0.25L is less than S which is less than 100L, where L -length of 
outer circle of annular butt of pipeline, m ; S - sum of length values of three links of light guide, m. 
Rotary mirrors are aligned and inner cavity of light guide is filled with nitrogen under excess pressure in 
range 1.102 Pa - 1.108 Pa. 10 minutes before laser working mirrors are cooled; links of light guide are 
wound onto pipeline until touching of light guide links and surface of pipeline. At turning on laser driving 
in reverse direction conveying device for rotating light guide in direction opposite relative to that of 
. previous winding. When laser and additional heat source are turned on technological gas is supplied 
through gasodynamic nozzle. EFFECT: enhanced mobility of manufacturing equipment, lowered cost 
for installation, fastening and alignment of light guide, improved quality of welding and cutting. 9 cl, 2 
dwg 
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(54) CBETOBOA M CnOCOB ETO MCnOJlb30BAHMfl 

(57) 

HaoSpereHMe othocmtcw k JiaaepHoJ^ 
o6pa6oTKe, b MacTHOCTM k CBspKe m pesKe, m 
MO)KeT Ha^TM np^MeHeHHe b MaiukiHOCTpoeHMki 
npvi CBapKe mjim peaKe HenoBopoTHbix CTbiKOB 
Tpy6onpoBOAOB npki npoBeAeHVivi peMOHTHbix 
pa6oT M cipoMTenbCTBe aasoACKnx m 
MarncTpanbHbix rpyGonpoBOAOB. CseTOBOfl 
coflep>KHT nflTb noBopoTHbix aepKaxi, Kopnyc, 
noflUJHnHUKM KaMeHMfl, 6aHAa)KHbiv^ oSpyn, 
raaoAkiHaiviMHecKoe cx)nno c saKpenneHHOV^ b ero 
nojiocTM raaonoflBOAflLueM Tpy6K0M, crpyCuMHy m 
TpaHcnopTupyjoiAee ycrpoMCTBo. 
KuiHeMaiMMecKkie napbi BbinonHeHbi 
cct)epi^MecKMMM. HepBoe ki sropoe aseHb^ 
CBeTOBOAB BbinonHeHbi B BMAe S-o6pa3Hbix 
Tpy6oK. a TpeTbe sbgho - b BbiAe r-o6pa3Hof4 
rpy^Kki c raaoAHHaMbmecKMM connoM. 
KpenneHkie noBopoTHbix aepioji BbinojineHO c 

B03M0)KH0CTbK) MX RpOCTpaHCTBeHHOrO 

lOCTMpoBaHkifl c noMOLMbK) BkiHTOB. flepBan 
S-o6pa3Hafl TpyOKa c oahoJ^ cropoHbi c 
noMou^bK) noALUUHHUKa KaMennw ycTaHOBJiena b 
Kopnyce, saKpenneHHOM 6aHAa>»<HbiM o6pyMeM 
Ha BHeiuHeC^ noBepxHOCTH Tpy6HoC^ ceKi^nki, a c 
Apyrot^ CTOpOHbi coeAnneHa c B03MO)KHOCTbio 
BpaLueHH^ c noMou^bK) noAUJMnHkiKa Kanenm co 
BTopoM S-o6pa3HOii Tpy6KoPi. 3x8 Tpy6Ka 
BTOpbIM CBOMM KOHI4OM coeA^HeHa c 
B03M0>KH0CTbK) BpameHMfl C ROMOU^bK) 

noAiiiUHHUKa KaMennw c r-o6pa3Hoi^ rpyCKOt^ c 
ra30AMHaMkiHecKMM connoM. KOTopoe c oAHOi^ 



CTopoHbi aaKpenjiBHo c r-o6pa3HoP^ TpySKofl, a 
CO BTopoJ^ - CTpy6l^MH0C^. CTpyGi^MHa 
ycTaHOBJiena Ha TpancnopTMpyioiAeM 
ycrpoKcTBe, hb KoropoM ycTaHOBnen 
AononHvirenbHbii^ mctohhmk narpeaa. CyMMa 
AnwH Tpex 3BeHbeB caeroBOAa yAOBjieTBopner 
cooTHOiueHHK): 0,25L<S<100L, rAe L - AHMHa 
BHeiuHefi OKpy>KHOCTki KonbL^eBoro CTbiKa 
TpyeonpoBOAa. m, S - cyMwa a^hh rpex asenbeB 

CBeTOBOAa, M. npOBOAyiT lOCTHpOBKy 

noBopoTHbix aepKa/i m aanojiHJiioT BHyipeHHioK) 
nonocTb CBeTOBOAa M36biT0HHbiM AaBJienneM 
aaora or 1.10^ da ao 110® ria. 3a 10 MMHyr ao 
Hanaxia iia3epHon o6pa6oTKvi BioiioMaioT 
oxjia)KAeHvie aepKaji. HaMaTbiaaioT SBeHbfl 
CBeTOBOA9 Ha Tpy6onpoBOA AO neiKoro 
npMKOCHoaeHbn 3BeHbeB caeroBOAa k 
noBepxHOCTM rpyConpoBOAa. flocne aroro 
napannenbHO c BKmoneHneM Jiaaepa BKnioHafOT 
peBepcuBHO TpaHcnopTMpyioi^ee ycrpot^CTBO, 
KOTopoe Bpau^aer cseroBOA b HanpaB/ieHkiH, 
npoTkiBonoJiOKHOM npeAbiAytueMy 
HaMarbiBaHMK). OAHOBpeMeHHO c BKnioHeHkieM 
naaepa m AononHnre/ibHoro ncroHHUKa Harpesa 
MBpea raaoAHHaMnnecKoe conno noAaior 
rexHOJiornHecKMi^ raa. TexHunecKHM peaynbTar 
aaicniOMaeTCfl b noBbimeHMM MoCwinbHOCTM 
TexHOJiorMMecKoro o6opyAOBaHM5i, coKpai^eHviM 
aarpaT Ha ycraHOBKy, aaKpen/ieHHe m tocTMpoBicy 
CBeTOBOAa. B noBbnueHkin Kaqecraa caapKH ki 
peaKvi. 2 c. M 6 a.n. 4)-nbi. 2 m. 
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(54) LIGHT GUIDE AND METHOD FOR USING IT 

(57) Abstract: 

FIELD: laser working, namely laser 
welding and cutting, possibly in machine 
engineering for cutting and welding 
non-rotary butts of pipelines at repairing 
operations and at erection of plant and main 
pipelines. SUBSTANCE: light guide includes 
five rotary mirrors. housing. rolling 
bearing units, band hoop, gasodynamic nozzle 
with gas supply tube in its cavity, C-clamp 
and conveying device. Kinematics pairs are 
spherical ones. First and second links of 
light guide are in the form of S-shaped 
tubes; third link Is in the form of T-shaped 
tube with gasodynamic nozzle. Rotary mirrors 
are mounted with possibility of their 
spatial alignment by means of screws. First 
S-shaped tube at one side is mounted on 
rolling bearing assembly in housing secured 
by means of band hoop to outer surface of 
tube section and at other side it is Joined 
with possibility of rotation by means of 
rolling bearing assembly with second 
S-shaped tube. Other end of second S-shaped 
tube is joined with possibility of rotation 
by means of rolling bearing assembly with 
r-shaped tube having gasodynamic nozzle. The 
last at one side is connected with f-shaped 
tube and at other side it is Joined with 
C-clamp. C-clamp is mounted in conveying 
device also supporting additional heat 
source. Sum of length values of three links 
of light guide satisfies to relation: 0.25L 
is less than S which is less than 100L, 
where L -length of outer circle of annular 
butt of pipeline, m ; S - sum of length 
values of three links of light guide, m. 
Rotary mirrors are aligned and inner cavity 
of light guide is filled with nitrogen under 
excess pressure in range 1*10^ Pa - 1*10^ Pa. 



10 minutes before laser wori<ing mirrors are 
cooled: links of light guide are wound onto 
pipeline until touching of light guide links 
and surface of pipeline. At turning on laser 
driving in reverse direction conveying 
device for rotating light guide in direction 
opposite relative to that of previous 
winding. When laser and additional heat 
source are turned on technological gas is 
supplied through gasodynamic nozzle. EFFECT: 
enhanced mobility of manufacturing 
equipment, lowered cost for installation, 
fastening and alignment of light guide, 
improved quality of welding and cutting. 9 
d, 2 dwg 
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BaaMMocBflaaHHan rpynna H3o6peTeHMi^ 
npMHaAne)iaiT k kohctpvkumm ocHacTKM, 
npeAHaaHBMeMHof^ Ann npoBeAeHvin npo(4ecx:a 
jiaaepHoro CBapMsaHVin mjih peaaHkin 

HenOABM)KHbiX KOflbqeBblX CTblKOB 

TpyConpoBOAOB, m k rexHonornn Mcnonb30BaHM« 
3Toi;^ ocHacTKH M MO>KeT 5biTb npuMeHBHa Ann 
jiaaepHoro CBapnBaHn« m/im peaaHnw 
HenoABM>KHbix KOJibqesbix cibiKOB 

TpyConpoBOAOB KaK npn nx coopy^KeHMH. raK m 
npn npoBeAGHHn peMOHTHbix pa6oT 
nocrpoeHHbix Tpy6onpoBOAOB. 

HaaecTeH cbbtoboa Ann JiaaepHoro 
CBapMBaHiifl MJiM peaaHMn HenoABM>KHyx 
KOJibi^eBux CTblKOB Tpy6onpoBOAOB [1], KOTOpbli^ 
coAepKkiT noBopoTHoe aepicano, Koropoe 
ycTaHOBJieHO BHyrpn rpyOHoJ^ ceKUMn ki KOTopoe 
canaaHO c ct)OKycvipyioLi^MM o^'beiadBOM. 
HeAociaTKOM laKof^ KOHcrpyKi^kin wannercfl to, 
MTO npn npoBeAeHMM pewoHTHbix pa6oT 
nocTpoeHHoro TpySonpoBOAa HeBoawoKHp 
BBecTM BHyTpb TpySonpoBOAa cBeTOBOA, m 
noTOMy TSKay? KOHCTpyKunji cseTOBOAa MO>KeT 
6biTb McnonbaoBaHa TOJibKO npki coopy>KeHHM 
HOBoro Tpy6onpoB0fla. 

klaBecTeH TaioKe Bbi6paHHbib^ KaK npoTOTMn 
CBeTOBOA Ann JiaaepHoro cBapMBaHkin \Am 
peaaHkifl HenoABM)KHbix Konbi^eBbix ctukob 

Tpy6onpOBOAOB [2], KOTOpblt^ COAep>KV1T 

noBopoTHbie aepKajia, aaKpenneHHbie b oahoC^ 
KecTKof^ KOHCipyKi^MH, npuHew nepBoe 
noBopoTHoe aepKano ycTaHOBJieHO Ha oAHoi^ 
ocM c Tpy6HO« ceKi4Mei^, cjDOKycMpyKJii^nC^ 
06'beKTMB cBflaan c nocneAHUM noBopoTHbiM 
aepKanoM. 06i4mmh cyii^eciBeHHbiMn 
npnanaKaiviM nasecTHoro cseTOBOAa m 
aaflBrweMoro CBeTOBOAa flBJiyieTcn ckicieMa 
noBopoTHbix aepKan. B omMMne ot aaflBJieHHoro 
cBeroBOAa nasecTHbii^ CBeTOBOA nivieeT ipH 
noBopoTHbix aepKana, KOTopbie aaKpenjiehbi 
BMecTe c ct)0KycMpyi0Li4kiM o6i}eKTkiBOM b OAHOf^ 

)KeCTKO(^ KOHCTpyKL^klM 663 B03MO>KHOCTl1 

OTHockiTejibHoro ABM>KeHMfl OAHVix sepKan 
oTHocMTenbHo APyrMX. 

TaKan KOHCTpyKi^Mn caeTOBOAa 
o6ecneMMBaeT npoBeAenne TexHOJiorMHecKoro 
npoL^eoca naaepHoro cBapviBaHMn kifiki peaaH^n 
UMjiMHApuHecKMX Tpy6onpoBOAOB TOJibKO npn 
ycTanoBKe nepBoro noBopoTHoro aepKana 
CBeTOBOAa Ha oahoJ^ ocv\ c TpySonpoBOAOM, 
KOTopbii^ o6pa6aTbiBaeTCfl. 3to ycnoBue mokbt 
5biTb co6n(OAeH0 npn coopy>KeHHM HOBoro 
TpySonpoBOAa. Ho 3to ycjioBue He M0>KeT 6biTb 
co6nK)AeHO npn npoBeAeHnn pewoHTHbix pa6oT 
nocTpoeHHoro TpyConpoBOAa. 

l/laBecren cnoco6 McnonbaoBaHUfl CBeTOBOAa 
Ann JiaaepHoro cBapHBanvin v\n\A peaankin 

HenOABM)KHblX KOilbL^eBblX CTblKOB 

Tpy6onpoBOAOB [1]. KOTopuf^ BKniOHaeT: 
ycTanoBKy noBopoTHoro aepKana m 
c})OKycMpyK)Lnero oe-beKTuea BnyTpn Tpy6HoJ^ 
ceKMkiH HanpoTkiB KOJibi4eBoro CTbiKa Tpy6H0(^ 
ceKquM. ycTanoBKy Jiaaepa na oahoC^ ocm c 
Tpy6HoP^ ceKi^net^, Bpau^eHne noBopoTHoro 
aepKajia BMecTe c c})OKycMpyK)iAMM oe^beKTHBOM. 
ripn Bpaii^eHUM noBopoTHoro aepKa/ia BwecTe c 

C})0KyCHpyiOLJ4klM oG-beKTHBOM npM BKJllOMeHHOM 

jiaaepe nyMOK JiasepHoro iiajiyHeHHn, BbixoAfl na 
Jiaaepa, HanpasnneTCfl b cepeAnny rpyGHOi^ 
ceKLiMn no ee ocm m. oTpaxancb ot noBopoTHoro 
aepKana. Aanbme nonaAaei na ctoKycMpyKJi^nM 
o6"beKTHB, KOTopbiM c{)0KycMpyeTcn na 
Konbi^eao^ CTbiK Tpy6HO^ ceKL^viM. 
cc})OKyciipoBaHHbiii) nyMOK naaepHoro MsnyMeHiin 
nocneAOBBTenbHO pacnnaBnneT kpomkvi 
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Konbi^eBoro cTbiKa Tpy6Hoi4 ceKi^MH no Bcei^ ero 
AnviHe, oGpaayn KonbueBoi^ csapHOH luob. 
3tot cnoco6. kbk npaBMno. npuweHneTcn 

Ann npoBeAeni^n naaepHoro CBapMBankin 

HenOABM>KHblX KOnbUeBblX CTblKOB 

TpyGonpoBOAOB npn mx coopy>KeHMki. flnn 
npoBeAenun peMOHiHbix pa6oT nocTpoeHHoro 
Tpy6onpoBOAa peann30BaTb qtot cnoco6 

CTanOBMTCn HeB03M0)KHblM nOTOMy, MTO 

CTanoBHTcn HesoaiviOKHbiM ycianoBHTb naaep m 
noBopoTHoe aepKano c cpoKyci^pyioLi^kiM 
o6i3eKTMB0M Ha OAHOM ocH c Tpy6onpoBQAOM. 

TaK)Ke M3BecTeH Bbi6paHHbi(^ KaK npoTOTVin 
cnocoO Mcnonb30BaHMn cBeroBOA? Ann 
nasepHoro CBapkiBaHiin v\m pesaHkin 
HenoABM)KHbix Konbi^eBbix ctukob 
TpyConpoBOAOB [2], KOTopbit^ BKniOHaeT 
ycTanoBKy nepsoro noBopoTHoro aepKana na 
OAHoR ocM c Tpy6Hoi^ ceKL^neM. ycTanoBKy 
naaepa na oahom och c TpyGnoM ceKuvieM, 
ycraHOBKy nocneAHero noBopoiHoro aepKana 
BwecTe c c|)OKycnpyK)ii^nM o6-beKTMBOM hba 
BHeuuHef^ noBepxHocTbio TpySHoC^ ceKi4Mn 
HanpoTMB Konbi^eBoro CTbiKa Tpy6Hoi^ ceKL\MM, 
BpaiMenne CBOTOBOAa BOKpyr ipySHof^ ceKi^MM. 

ripM BpaiAeHklM CBeT0B0A3 npkl BKnfOHeHHOM 

naaepe nynoK na3epHoro kianyMenun, BbixoAn m 
naaepa, nanpasnneTcn no ocm Tpy6H0^ ceKi^Mvi b 
cepeAviny caeTOBOAa 0Tpa)Kancb 
nocneAOBaTenbHO ot noBopoTHbix aepKan, 
AanbLue nonaAaeT Ha (t)OKycMpyK>iAMj^ o6'beKTHB, 

KOTOpbIM 0OKyCMpyeTCn Ha BHeLUHK)IO 

noBepxHOCTb Konbi^eeoro CTWKa Tpy6Hov^ 
ceKL^MM, cct)OKycMpoBaHHbiC^ nyMOK naaepHoro 
Hany^eHun nocneAosaTenbHO pacnnasnnei 
KpoMKM KonbL^eBoro CTbiKa Tpy6H0M ceKL^HM no 
BceM ero AnwHe. o6pa3yn KOJibL^eBot^ csapHOM 
liJOB. 06U4HMH cyu^ecTBeHHbiMn npnanaKawM 
n3BecTHoro cnoco6a m aansnnoMoro cnoco6a 
nBnneTcyi to. mto nynoK nasepnoro nsnyHenun 
cpoKycwpyeTcn na BHeujHioK) noaepxHOCTb 
KonbL^eBoro cTbiKa Tpy6Hoj^ ceKi^MVi. 

9tot cnoco6, KaK v\ npeAbiAy^i^^, 
3ct)0eKTkiBHy£^ B cnynae nposoAeHMn naaepHoro 
cBapMBaHMn HenoABHXHbix Konbi^eabix CTbiKOB 
Tpy6onpoBOAOB npn mx coopyjKeHMM. flnn 
nposeAenun pewoHTHbix pa6oT nocTpoennoro 
TpyGonpoBOAa peann30BaTb stot cnoco6 

CTaHOBMTCn HeB03M0)KHblM nOTOWy, HTO 

CTanoBHTcn HeBoaMo>KHbiM ycTanoBHTb naaep n 

CBeTOBOA MB OAHOM OCM c Tpy6onpoBOAOM. 

B ocHOBy nepBoro na rpynnbi H3o6peTeHni^ 
nono>KeHa aaAawa ycoBepujeHCTBOBaHun 
CBeTOBOAa. b KOTopoM nyTeM naweHeHun 
KOHCTpyKL^kin coeAMHenun Me>KAy ero SBenbRMH. 
a TaK>Ke BneceHkieM b KOHCTpyKUMio 
AononHMTenbHux Asyx sepKan m 
AononHMTenbHoro MCTOMHMKa Harpeaa 
o6ecneMMBaeTcn noABvi>KHocTb noBopoTHbix 
3epKan oahmx oTHocMTenbHo Apyrnx. mto 
nosBonuT o6ecneMMTb TpaHcnopTupoBaHne m 
OAHOBpeMeHHoe ct)dKycbipoBaHkie nyMKa 
na3epHoro MsnyMen^n nocnoAoaaTenbHO no 
Bcei^ BHeiiJHei^ Annne 0Kpy>KH0CTM KonbL\eBoro 
CTbiKa Tpy6H0t^ ceKUMn m tbm caMbiM 
oSecneMHTb B03M0)KH0CTb npoBeAeHMn 
npoL^ecca naaepnoro CBapuBani/in nnn peaaHUfl 

HenOABMKHblX KO/lbl^eBblX CTblKOB 

Tpy6onpoBOAOB KaK npn nx coopy)KeHnn, TaK n 
npH npoBeAeHMn pewoHTHbix pa6oT 
nocTpoeHHbix TpyConpoBOAOB. noBWCMTb 
Mo6k!nbHocTb TexHonorMMecKoro o6opyAOBaHkin, 
coKpaTkiTb aaTpaTbi apeMenki na ycTanoBKy, 
saKpenneHne m locTvipoBKy caeTOBOAa. 
noBbiCMTb K03ct)ct)kiL4kieHT none3Horo Ae^cTBkin 
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nporuiaanfliou^ei^ cnoco6HocTM jiaaepHoro 
H3JiyHeHVifl. noBbiCMTb o6iMki(^ K03ct)ct)viuiieHT 
nojiesHoro ^ei^cjBm McnonbaoBaHun 
TepMimecKMX i^ctohmmkob Harpeea e npoL^eccax 
naaepHOi^ o6pa6oTKvi (jiaaepHOi;^ ceapioi, 
naaepHoii pesKn), yweHbiuMTb o6pa30BaHne 
Tpeu4MH nocne nposeAeHUfl npoi^ecca csapKM, 
yBejiMMMTb cKopocTb csapKM. 

3Aecb ki Aa^biue repMMHOM "3BeHo" 
HasbiBaercfl oaho nnn HecKonbKo >KecTKo 
cosAMHeHHbix TBepAbix Ten, KOTopbie bxoaht b 
cocraB MexaHM3Ma [3]. 

B ocHosy BToporo H3 rpynnw M3o6peTeHi4W 
nocraBJieHa sa^aMa ycoBepiueHCTBOBaHdn 
cnoco6a mnonb^Banm cBeroBOAa ^^9\ 
iiaaepHoro caapkiBaHMfl mv\ peaaHkin 

HenOABM)KHblX KOnbUeBblX CTblKOB 

Tpy6onpoBOAOB nyreM npeABapkire/ibHOi^ 
noATOTOBKvi CBeroBOAa k paOore, Koropan 
BKnioHaeT b ce65i: cneukia/ibHoe 
npocrpaHCTBeHHoe pa3Meu^eHMe 3BeHbeB 
CBeroBOAa oTHOcnTenbHO Tpy6onpoBOAa nepeA 
HanajiOM CBapviBaHkiH vijim pesanm, 
nocjieAOBaTenbHOCTb nposeAeHUfl 
KOTupoBOHHbix pa6oT CBeiOBOAa, 

nocneAOBarenbHocTb BioiiOHeHMfl Jiaaepa, 
nocneAOBaTenbHocTb BxniOMeHMfl 
AonojiHMTejibHoro ncTOMHrno HarpeBa, hto 
nosBonkiT o6ecneHMTb rpaHcnopTMpoBaHMe m 
OAHOBpeMeHHoe (tx>KyciipoBaHMe nymca 
JiasepHoro iianyneHMn nocneAOBaTe/ibHO Ha bck> 

BHeUJHIOtO AHMHy OKpy}KHOCTM KOJIbL^eBOrO CTblKa 

Tpy6H0« ccKi^MM M Tew oaMbiM o6ecneMMT 
B03M0>KH0CTb npoBeAeHMfl npoi^ecca jiaaepHoro 
CBapiiBaHkin miim pezanm HenoABki>KHbix 
KOJibi^eBbix CTblKOB Tpy6onpoBOAOB KaK npn mx 
coopy^KeHMM, TaK M npM nposeAeHMH peivioHTHbix 
pa6oT nocTpoeHHbix Tpy6onpoBOAOB. noBbiCMTb 
MoGnnbHocTb TexHO/iorvmecKoro o6opyAOBaHHfl. 
coKpainTb 3aTpaTbi BpeweHM Ha ycraHOBKy, 
saKpenjieHne n locTupoBKy CBeioBOAa. 
noBbicnTb KO3cf)0ML^MeHT none3Horo pjei^cTBm 
nponjiaBnfiioiJ^ev^ cnocoGHOCTH JiaaepHoro 
MaryneHMn, noBbicMTb o6ujim(^ KOdcp^Mi^neHT 
noneaHoro Ae^cTBun kicnojibaoBaHMfl 
repMi^necKkix mctohhi/ikob Harpesa b npoL^eccax 
jiaaepHof^ o6pa6oTKi^ (naaepHoi^ cBapKki, 
naaepHoi^ pesKn), yweHbUJUTb o6paaoBaHi/ie 
Tpei4MH nocne nposeAeHna npoi^ecca csapKn, 
yeenuMviTb CKopocTb csapKH. 

riepBaj? nocTaBTieHHafl aaAaMa pemaeTca 
TeM, HTO B CBeTOBOAe Ana nasepHoro 
CBapkiBaHHH nnn pezanm HenoABM>KHbix 
KOJibL^eBbix CTblKOB Tpy6onpoBOAOB, 
coAep)Kau^eivi noBopoTHbie 3epKaiia, Ka)KAoe k)3 
KOTopbix 3aKpenneH0 Ha KMHeMarimecKOi) nape, 
ycraHOBJieHHOM b Meciax naMeHeHHfi 
HanpaBJieHMn ocefi aBenbeB cBeroBOAa. 
ComacHO c MaoOpereHkieM CBeroBOA Ann 
naaepHoro CBapkiBaHMn unii peaanvin 
HenoABH;KHbix Konbi^eBbix cibiKOB 
Tpy6onpoBOAOB coAep>KViT nnib noBopoTHbix 
aepKaji, Kopnyc, locTkipoBOMHbie ycrpoi^ciBa. 
Kpene>KHoe ycrpoi^cTBO. raaoAtiHaMkiMecKoe 
conno c aaKpenneHHoR b era no/iocTM 
ra3onoABOA«LMei^ TpyGKoi^. TpaHcnopTupyioii^ee 

yCTpoC^CTBO M AOnOJlHMTenbHbll^ MCTOHHMK 

HarpeBa, npn 3tom KHHeMarnHecKMe napbi 
BbinojiHeHbi cct)epMMecKHMH. nepsoe n BTopoe 
3BeHb5i CBeTOBOAa BbinojiHeHbi b BkiAe 
S-o6pa3Hbix Tpy6oK, a TpeTbe 3BeH0 - b BHAe 
r-o6pa3Hof^ Tpy6Kn c ra30AHHaMMMecKMM 
connoM. KpenneHne noBopoTHbix 3epKan 

BbinOJlHenO C B03MO>KHOCTbtO MX 

npocrpaHCTBeHHoro iccikipoBaHvifl c noMou^bic 
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KOTHpoBOMHbix ycTpo^^cTB. nepsafl S-o6paaHaft 
Tpy6Ka c 0AH0(4 CTopoHbi ycTaHOBiieHa c 

B03M0)KH0CTbK) BpaU^eHMfl B KOpnyCB. 

aaKpenjieHHOM Kpene)KHbiM ycrpov^cTBOM Ha 
BHeiiiHet) noBepxHOCTM Tpy6H0(^ ceKi4MM, a c 
Apyroi^ cTopoHbi coeAMHena c B03MO)KHocTbK) 
Bpau^ennfl co BTopoi^ S-o6pa3Hot^ Tpy5KoC^, 
KOTopan BTopbiM CBOMM KOHUOM coeAMHeHa c 
B03M0)KH0CTbK) Bpaii^eHUfl c r-o6pa3Hoj^ 
TpyGKOM c ra30AHHaMkmecKMM connoM, Koropoe 
c oAHoC^ cTopoHbi 3aKpen/ieH0 c r-o6pa3Hof^ 
Tpy6Kov^. a co BTopoi^ - Kpene)KHbiM 
ycTpoJ^CTBOM, KOTopoe ycTaHOBJieno Ha 
TpaHcnopTupyiomeM ycrpoftCTBe. na KOTopoM 
ycraHOBneH AononHMienbHbiCi MCiOMHkiK 
Harpeaa, npmeM cyMMa ahmh Tpex aaenbea 
CBeTOBOAa yAOB/ieTBopneT cooTHOuieHviio 
0.25L<S<100L. 

TAO L - AHuna BneiuHei^ 0Kpy>KH0CTM 
KOJibueBoro CTbiKa Tpy6onpoBOAa. m; 

S - cyMMa AHUH Tpex seeHbeB cBeTOBOAa, m. 

3Aecb ki Aa/ibiue repMkiHOM 
"KuneMaTHMecKafl napa" Ha3biBaeTCfi 
coeAHHenne AByx KOHTaKTupyioLUMx SBeHbea, 
KOTopoe AonycKaer mx OTHOCMrenbHoe 

ABM)KeHMe [3]. 

TaKoe BbinojiHeHMe coeAiiHOHMi^ AByx 
S-o6pa3Hbix M OAHoJ^ r-o6pa3Hoi^ rpyGoK 
cBBTOBOAa M ycTanoBKa AonojiHMTeribHbix AByx 
noBopoTHbix aepKan m McnojibaoaaHMe 
AononHMTe/ibHoro McroHHMKa Harpeea npMBOAUT 

K OTHOCklTenbHOi^ nOABMJKHOCTM nOBOpOTHblX 

aepKaji oahmx oTHOcMTenbHo APyrMx, mto 
no3BonweT npoBOAMTb TpancnopTMpoBanMe m 
OAHOBpeweHHoe cfioKycMpoBaHMe nyHKa 
jiasepHoro M3JiyHeHMfl nocneAOBaTejibHO no 
Bcet^ BHeiiJHei^ AnMHe OKpy)KHOCTM Konbi^eBoro 
CTblKa Tpy6Hoft ceKi^nn m tcm cawbiM 
o5ecneHMTb B03M0)KH0CTb npoBeAeHMfl 
npoi^ecca Jia3epHoro csapuBaHMfl mjim pe3aHMfl 

HenOABM>KHbiX KOJIbUeBblX CTblKOB 

Tpy6onpoBOAOB ksk npM mx coopy)KeHMM, TaK m 
npM npoBeAeHMM peMOHTHbix paOor 
nocrpoeHHbix Tpy6onpoBOAOB, noBbiCMib 
Mo6MnbHOCTb TexHonoFMHecKoro o6opyAOBaHMfl, 
ooKpaTMTb aaTpaTbi apeMeHM na ycTanoBKy, 
aaKpenjieHMe m locTMpoBKy ceeTOBOAa, 
noBbicMTb K034)c})Mi4MeHT nojieaHoro AeWCTBMfl 
nponjiaBJi«K)u^et^ cnoco^HOCTH naaepnoro 

M3nyHeHMfl, nOBblCHTb oGlUMV^ K03Ct)Ct)m4MeHT 

none3Horo Aev^cTBUfl Mcnonb30BaHMfl 
TepMMHecKMX MCTOHHMKOB HarpeBa B npoL^eccax 
na3epH0M o6pa6oTKM (naaepnoi^ ceapKH, 
na3epHoC^ pe3KM), yivieHbLUMTb o6pa30BaHMe 
Tpeii^MH nocne npoBeAeHMR npcL^ecca caapKM. 
yeejiMMMTb CKopocrb csapKM. 

KpoMe Toro, cornacHO c nepaoi^ aaAanef^ 
Mao6peTeHMfl noBopoTHbie aepKana 
ycraHOBneHbi roa yrnoM 45 rpaAycoB k ocm 
naaepHoro nyMKa c AonycKaeMUM oTKnoHeHMeM 
OT aaiAaHHOM BenMHenbi ±A^, 

KpoMe Toro. cornacHO c nepsot^ aaA9HeR 
Mao6peTeHMfl noBopoTHue aepKana BbinojineHbi 
oxjia;KAaeMbiMM. 

KpoMe Toro, cornacHO c nepaof^ saAaMei^ 
M3o6peTeHMfl OAHO M3 3epKan BbinonHeHO 
c}>oKycMpyioiMMM, nanpuwep noc/ieAHee. 

B KaMecTBe ccj^epuMecKoi^ KMHeMaTMMecKoiH 
napbl B03M0)KH0 Mcno/ib30BaHMe 

caMoycTanaanMBaiou^erocn noAiUMOHMKa 
KaMeHMfl. 

B KaMSCTBe AononHMTenbHoro MCTOHHMKa 
Harpeea mokho McnojibaoBaib AyroByio csapKy, 
CBapKy TOKaMM BbicoKof^ HacTOTbi MnM ApyroC^ 
MCTOHHMK HarpeBa. 
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Bropan nocraBneHHan aa^aMa peiuaeTcn 
TeM, MTO B cnocx)6e McnonbsoeaHMfl CBeroeoAa 
AHR jiaaepHoro CBapMBaHMR kinki peaaH^n 

HenOABI^KHblX KOnbL^BBblX CTblKOB 

Tpy6onpoBOAOB, comacHO KOTopoMy ny^oK 
/laaepHoro nanyneHUfl c|)OKycnpyeTCfl Ha 

BHeiUHIOlO ATlMHy OKpyjKHOCTH KOflbl^eBOrO CTblKB 

TpyGHoi^ ceKUMn. CornacHo c naoepereHMeM 
CBeroBOA An« nasepHoro CBapuBaHUfl nnn 
peaaHMfl HenoABM>KHbix Konbi^eebix ctwkob 
Tpy6onpoBOAOB ycTaHasnnBaioT Ha BHeujHei^ 
noBepxHocTM Tpy6onpoBOAa, aaKpenjiflioT Ha 
BHeiunei^ noBepxHocTn Tpy6onpoB0Aa, 
BKniOMaioT oxjia^KAeHkie aepKan, npoBOAnr 
Kxn-MpoBKy noBopoTHbix aepxan, aanojiHntoT 
BHyrpeHHioio nojiocib CBeT0B0fl3 aaoTOM, 
HaMaTbiBaioT aaeHbA cBeT0B0A9 Ha 
Tpy6onpoBOA» napa/iJieiibHo c BicnioMeHMeM 
Jiaaepa m AonojiHuienbHoro ncTOHHUKa narpesa 
BKniOMaiOT pesepcMBHoe ipaHcnopTMpyiomee 
ycrpoi^cTBO, Koropoe Bpai^aer CBeroBOA b 
HanpaBJieHMM. npoTMBonono)KHOM 
npeAbiAyiMeiwiy HaMaTbiBaHnio. 

YcTaHOBKa cBeroBOAa na BHemneC^ 
noBepxHOCTM TpyGonpoBOAa BMecre c 
HaMaTbisaHneM era SBeHbes na rpyGonpoBOA. 
KOTopbiM o6pa6aTbiBaeTCfl, c nocneAyK)i^MM mx 
peaepcHBHbiM ABM>KeHMeM oOecneHMBaer 
OTHocMTejibHoe ABM)KeHkie noBopoTHbix aepKan 
OAHMX OTHOCMTeJibHO ApyrMX HdA BHeUJHe^ 
noBepxHOCTbK) TpySonpoBOAa, hto 
o6ecneMMBaeT B03M0)KH0CTb npoBeAenuR 
TexHOJiornMecKoro npoi^ecca naaepnoro 
CBapMBaHbifl kiJiM peaaHMfl HenoABi/i)KHbix 
KonbueBbix CTblKOB Tpy6onpoBOAOB KaK npn nx 
coopy>KeHHM, raK m npM npoBeAennn peMOHTHbix 
pa6oT nocrpoeHHbix rpy^onpoBOAOB. 
BKnfOMeHne oxjia>KAeHMfl aepxan noaBonnei c 

OAHOM CTOpOHbl nOBblCMTb KO3Cf)0Hlj;HeHT 

nojiesHoro fxemjBm Ka)KAoro aepKa/ia n Bcero 
CBeroBOAa aa CMei yweHbiueHnw nornoiueHun 
riaaepHoro nsnyMeHUfl na Ka>KAOM na aepKan, a c 
BToporo - o6ecneMMBaeT CTa6MnbH0CTb 
TpaHcnopTkipytoLAen cnoco6HocTki CBeroBOAa, 
MTO B CBOlo OHepeAb o6ecneHkiBaeT 
CTa6kuibHOCTb napaMerpoB JiaaepHoi^ 
o5pa6oTKM M noBbiujaer v\x KanecTBO. 
(IpoBeAeHkie locTkipoBaHuin noBopoTHbix aepKan 
no3Bon«eT tohho h KanecTBeHHO 
ipaHcnopTkipoBaTb nynoK Jiaaepnoro nanyMeHMfl 
K MecTy o6pa6oTKH, hto npuBOAUT k 
KaMecTBeHHOwy cf)opMMpoBaHnio CBapHoro lUBa 
MJiM peaa npn npoBeASHHH npouecca Jiaaepnoro 
CBapuBaHnq nnn peaaHHJi. SanojiHeHne 
BHyTpeHHei^ nonocTn cseTOBOAa aaoTOM 

n03B0/lHeT C OAHOt^ CTOpOHbl aaiAMTHTb 

aepKajibHbie noBepxHOCTH noBopoTHbix aepKan 

CBeTOBOAa OT Aei^CTBMfl BHeUJHMX CpaKTOpOB, 

TaKMx KaK nwnb, napoB waTepnanoB, KOTopwe 
o6paaoBbiBaioTC5i npii naaepHof^ o6pa6oTKe, 
AeC^CTBun BJiarki m raaoB, a c BToporo - 
oeecneHMBaeT cTaennbhoe TpaHcnopTupoBaHMe 
CBBTOBOAOM nyMKa JiaaepHoro kianyHenkin k 
MecTy o6pa6oTKM aa CMeT coaflaHUfl BHyTpeHHet^ 
cpeAbi CBeTOBOAa. KOTopan He nornou^aeT 
naaepHoe najiyneHne. Dpn McnonbaoBanuM 
AononHkiTe/ibHoro MCTOHHUKa narpeBa b 
KanecTBe npeABapnTenbHot^ o5pa6oTKn nepeA 
McnoJibaoBaHneM naaepHoro MSJiyHeHUfl yAaeicfl 
noBbicMTb TeMnepaTypy o6pa6aTbiBaeMoro 
MarepMana. hto b cbok) onepeAb BbiabiBaeT 
noBbimeHHe nornoi^eHnyi jiaaepnoro Hajiynenun 
06pa5aTbiBaeMbiM iviaTepManoM m TeM caMbiM 
noBbiLuaeT K034)c})HLiMeHT nojieanoro AewcTBUfl 
nponjiaBJi5iK)u^e(4 cnoco6HocTki jiaaepnoro 
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ManyMeHMfl, noBbimaeT o6u^m() KoactscpML^MeHT 
noneaHoro p^PiOJBm McnojibaoBankin 
TepMMMecKvix viCTOHHHKOB HarpeBa B npoL^eccax 
naaepHoPt o6pa6oTKii (naaepnoi^ caapKM. 
jiaaepHoC^ peaKM). HcnojibaoBanne 
KOMGMHupoBaHHoro HarpeBa, JiaaepHbiM 
MajiyneHneM m AonojiHHTejibHbiM mctohhukom 
HarpeBa, yBennHMBaeT o6*beM CBapoHHoPi BaHHbi 
>KMAKoro MeTajiJia. BcneACTBue nero naAaeT 
CKOpOCTb 0XJia)KAeHMfl, HTO BbiabiBaeT 

yMeHbiLieHvie o^paaoBankin TpeiAMH nocjie 
npoBeAennfl npoi^eoca cBapKn. TaK>Ke 
kicnojibaoBaHvie KOM6i'iHHpoBaHHoro HarpeBa. 
jiaaepHbiM ManyneHMeM h AonojiHMTe/ibHbiM 
kiCTOHHkiKOM Harpeaa. aa chot yaejiMMeHbifl 
CKopocTM HapacTaHM5i c|)poHTa TeMnepaTypbi 
noaBOJifler yaejiHHMTb CKopocTb caapKM mjim 
peaKM. 

Kpowe Toro, corjiacHO c BTopoi^ aaAaneC^ 
Mao6peTeHM« npH npoBeAennH 
TexHOJiornHecKoro npoL^ecca Jiaaepnoro 
CBapuBannfl hjim peaanHw aBenbJi cBeToaoAa 
HaMaTbiBaiOT TaK, htoSw ohh oxBaTbiBann 
6ojibUje nojioBUHbi Annnbi 0Kpy)KH0CTH 
Tpy6onpoBOAa. 

KpoMe Toro. corjiacno c BTopofi aaAa'^eC^ 
Mao6peTeHMn npn npoBeAenMki 
TexHOJiorMHecKoro npoi^ecca Jiaaepnoro 
caapMBaHMfl mjim peaanMR nepea 
raaoAiiHaMMHecKoe conjio coocno co 
ccpoKyckipoBannbiM JiaaepnbiM nyHKOM mjih hoa 
ycTaHOBJiennbiM yrnoM k newy noAaioT 
TexHOJiorMHecKMi^ raa noA AaBnenneM ot 
1 .lO^AoMO^ na. 

B KanecTBe TexHOJiornnecKoro raaa woryT 
6biTb McnonbaoBanbi, nanpuMep: rerinC^, mjih 
apron, hjim aaoT, hjim KMcnopoA, hjim CO2. nJin 
cMecb 3TMX raaoB, mjih Apyr^e raabi. 

CyTb Mao6peTenvi« noficHfleTCfi HepTe>KaMM, 
rAe kiao6pa>KeHbi: 

- na c|)Hr.1 - aasiBnennbiCI cBeTOBOA, 
npOAOJibHbiA paapes; 

- Ha (t)Mr.2 - BMA A cJjMr.l . 

KaK noKaaano na cf)nr.1 , CBeTOBOA coAep>KMT 
noBopoTHbie aepKajia 1, 2. 3, 4, 5. Ka>KAoe na 
KOTopbix aaKpenneno na co6cTBenHoJ^ 
c4)epnHecKot^ KuneMaTHHecKof^ nape 6, KOTopaw 
MO>KeT 6biTb Bbinonnena b BHAe 
caMoycTaHaBJiMBaiou^erocn noALiinnnnKa 
Kanenkin, ycTanoBJiennoro noA yrjioM 45 
rpaAycoB k ocm naaepnoro nynKa c OTKnoneniieM 
OT HOMMHajibHoro aHaHennfl ±40<>. a nocneAnee 
noBopoTHoe aepKano 5, nanp^Mep, MO)KeT 6biTb 
BbmonneHO ctoKycupyioi^MM, npunew 
noBopoTHbie aepKajia 1, 2, 3, 4. 5 Bbmojinenbi 
oxjia>KAaeMbiMM (na 0Mr.1 ne noKaaano), 
KOTopbie ycTanoBJieHbi b MecTax naMeneHnw 
HanpaBJiennji oceC^ Ka>KAoP^ na Asyx S-o6pa3Hbix 
Tpy6oK 7 M 8 M OAHoJ^ r-o6pa3noi^ Tpy6KH 9, 
npnneM Kpenjienne noBopoTHbix aepKan 1,2,3, 
4, 5 Bbinojineno c BoaMOXHOCTbK) nx 
npocTpaHCTBennoro HDCTnpoaaHMfl c noMoiAbio 
KOTHpoBOHHoro ycTpof^cTBa 10, B KaHecTBe 
locTidpoBOMHoro ycTpoC^CTBa iyio)KeT 6biTb 
vicnojibaoBan bmht 10. nepaan S-oCpaanan 
Tpy6Ka 7. KOTopaH npeACTasjifleT co6o{^ nepBoe 
aaeno caeToaoAa, c oahoC^ CTopoHbi 
ycTanoanena c BoaMO>KnocTbio Bpau^eHi^n b 
Kopnyce 12, Ann o6ecneHeHviR BpatAarejibnoro 
ABM>KeHM« S-o6paanoi^ TpySKn 7 OTHocMTejibno 
Kopnyca 12 mokbt 6biTb McnojibaoBan 
noAiunnnnK Kanennji 11, Kopnyc 12 ycTanoBJien 

Ha BHeUJHIOlO nOBepXHOCTb Tpy6H0M CeKMMM 13 M 

aaKpenjien na net^ KpenejKHbiM ycTpoi^cTBOM 14, 
B KanecTBe Kpene>KHoro ycTpof^cTaa 14, 
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HanpMMep, MO)KeT 6biTb kicnojibaoBaH 
6aHAa)KHbi() o6pyH 14, a c BTopo^ CTopoHbi 
S-o6pa3Hafl rpySio 7. ooeAMHeHHan c 

B03MO>KHOCTblO BpaU^eHl^fl C BTOpO^ S-o6pa3HOC) 

Tpy6KoP^ 8, Ann o6ecneMeHMn Bpau^arenbHoro 
flBMxeHMfl nepBoro SBena cseroBOAa 7 (nepsoM 
S-o6pa3Hoi^ Tpy6KM 7) OTHOcurejibHO BToporo 
SBSHa CBBTOBOAa 8 (BTopoC^ S-o6pa3Hot^ Tpy6KH 

8) MO>KeT 6biTb McnojibsoBaH noAinnnHHK 
KaMeHkiw 15. KOTopbii^ npeACTaBJifler co6oiH 
BTopoe 3BeH0 CBeioBOAa 8, S-o6pa3Hafl Tpy6Ka 

8 BTOpbIM CBOMM KOHI^OM COeAMHeHa C 

B03MO)KHocTbio Bpau^eHM$i c f-oOpasHo^ 
Tpy6K0f^ 9, AHP oOecneMeHkin BpaLAare/ibHoro 
ABVDKeHMfl BToporo 3BeHa cBeroBOAa 8 (BTopof^ 
S-o6pa3HOi^ Tpy6KM 8) OTHocMTeribHO TpeTbero 
aseHa CBeroBOAa 9 (rperbeM r-o6pa3Hoii Tpy6KM 

9) MOHcer 6biTb kicnojibaoBaH noALUHnHHK 
KaneHMA 16, Koropbii^ npeACTaan^ieT co6oi^ 
BMecre c raaoAHHawMMecKUM conjioM 1 7 iperbe 
3BeH0 CBeiOBOAa. rasoAMHaMUMecKoe conno 17. 
KOTopoe MMeer nonocTb 18 c saKpen/ieHHot^ 
rasonoABOAfliAei^ TpyeKof^ 19, c OAHOt^ CTopoHbi 
coeAHHeHO c r-o6pa3HoC^ Tpy6Kof^ 9, a co 
BTopot^ - Kpene)KHbtM yCTpOp^CTBOM 20, B 
KanecTBe Kpene>KHoro ycrpot^cTBa MO>KeT 6biTb 
McnojibsoBaHa CTpyOi^nHa 20, Koropaa 
3aKpenjieHa Ha TpaHcnopri/ipyio^eivi ycrpof^CTBe 
21. Ha KOTopoM 3aKpen;ieH Aono/iHi4TenbHbiC^ 
MCTOMHMK HarpeBa 22. CyuMa ahmh rpex 
3BeHbeB CBeroBOAa yAOBneTBopner 

COOTHOlUeHMIO 

0.25L<S<100L. 

TAe L - AHMHa BneiuHeC^ OKpy>KHOCTii 
Konb4eBoro CTbiKa TpySonpoBOAa, m; 

S - cywMa ATinH ipex aeenbeB CBeToeoAa. m. 

B KanecTBe rpaHcnopTHpyioLi^ero ycTpoMcrsa 
MOKer 6biTb Mcnonb30BaHO yHnctjm^HpoBaHHoe 
TpaHcnopTupyioi^ee ycTpoMCTBO, Koropoe 
ncnonbsyeTcw b KOMnneKce "CibiK" npn 
npoBeAeHUM CBapoHHbix paGoi HenoABH)KHbix 
KOJibi^esbix CTbiKOB Tpy6onpoBOAOB flyroBbiM 
CBapMBaHkieM ah^ TpancnopTMpoBaHkiR AyroBbix 
CBapoHHbix roxioBOK no HenoABkDKHOMy 
KOfibL^eBOMy cTbiKy Tpy6onpoBOAa [4]. 

3anBneHHbif^ cnoco6 McnojibaosaHkin 
cBeTOBOAa peannsyeTCfl jamtA o6pa30M. 

CaeTOBOA. onMcaHHbii^ BbiLue, 

ycTaHaBJiMBajoT na BHeujHeM noBepxHocTM 
Tpy6onpoBOAa, aaKpennwKJT na Tpy6onpoBOAe, 
nocne SToro npoBOAflT tocTupoBKy noBopoTHbix 
sepKan, ao naMana o6pa6oTKM aanoxiHflioT 
BHyrpeHHioK) nonocTb CBeroBOAa M36biTOHHbiM 
AasneHnew aaora or 1.10^ ao 1-10^ fla, ao 
HaMana jiaaepHO^ o6pa6oTKM BKnioHaioT 
oxna)KAeHMe aepxaji, HaMaTbiaaioT saeHbq 
CBeroBOAa Ha rpyOonpoBOA. KaK noKaaano na 
ct)kir.2, npi^HeM HaMoraHHbie 3BeHbfl cseroBOAa 
oxBarbiBator 6ojibLue nonoBMHbi BHeujHei^ 
AnnHU 0Kpy)KH0CTM rpySonpoBOAa, nocne Mero 
napannenbHO c BKnioMeHMeM na3epa m 
AonoriHMrenbHoro ncroMHMKa Harpesa BKHfonator 
peaepcuBHO rpaHcnoprnpyfou^ee ycrpov^crao, 
KOTopoe Bpau^aer cBeroBOA b HanpaaneHHH, 
npoTHBononoKHOM npeAbiAyL^ewy 
HaMaTbiBaHHK). npuMSM BMecre c BKnioMeHMeM 
naaepa nepea raaoAnnaMUMecKoe con/io coocho 
CO cc})OKycnpoBaHHbiM naaepHbiM nyMKOM m/ih 
noA ycraHoaneHHbiM ymoM k newy noAaior 
rexHonoriiMecKkif^ raa noA AaB/ieHkieM or 
1 .10^ AO 1-10^ na, B KSMecrae 
rexHonorMMecKoro rasa Moryr 6bfrb 
ncnoJibsoBaHbi kinn renni^. hjim aproH. mjim asor. 
MJin KMCJiopoA. MJin CO2. MJiM CMecb srux raaoB. 

VcTpoi^cTBO pa6oTaer raioiM o6pa30M. 
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Kopnyc 12 ycraHaBiiMBaior na BHeiuHe^ 
noaepxHOcrM rpy6onpoBOAa 13 m aaicpenjiflicr 
Ha rpy6onpoB0Ae 13 c noMou^bio Kpene)KHoro 
ycrpof^craa 14. TaiOKe na rpy6onpoBOAe 13 
ycranaBJiMBaior m aaKpennnioT 
rpancnoprnpyiou^ee ycrpoC^crso 21. Bpau^aa 
KrcrnpoBOHHoe ycrpoJ^crBO 10. Koropoe, 
KOHraKTupyfl c noBopornbiMn aepKanaMU 1, 2, 3. 
4. 5. npnAaer hm npocTpaHcrseHHoe ABH>KeHMe 
Ha cci)epnMecKOM KHHeMarnnecKof^ nape 6. 
fOcrnpoBaHne noBopoTHbix aepKan 1. 2, 3, 4, 5 
npoBOA^r AO rex nop. noKa ohm He aaC^iwyr 
npocrpancrBeHHoe nojio>KeHMe. npn KoropoM mx 
aepKajibHaw nosepxHocrb 6yAer ycranoBnena 
noA ymoM 45±40° rpaAycoB k ocm naaepnoro 
nyMKa. Mepea rasonoABOARinyio rpyOny (Ha 
0Mr.1 He noKasano) sanojiHflior BnyrpeHHicto 
nonocrb caeroBOAa naCbiroMnbiM AaBJienneM 
aaora or 1.10^ ao 1-10^ Ha. flo Hana/ia 
naaepHoi^ o6pa6oTKM BKnioMaior oxjia>KAeHne 
aepKan (na c})Mr.1 ne noKaaano). Bpau^aior 
BOKpyr rpy6onpoBOAa 13 rpancnoprnpyiomee 
ycrpoftcrao 21 m c noMOiAbio Kpenexnoro 
ycrpof^craa 20 Bpau^aior r-o6paaHyio rpy6Ky 9 
BMecre c rasoAkiHaMMMecKkiM conjioM 17 v\ 
AonojiHkireiibHbiM ncroHHUKOM Harpesa 22. Dpki 
epaiAeHkiM r-o6paaHan rpy6Ka 9 nepeAaer 
ABM)KeHkie S-o6paaHoi^ rpy5Ke 8, Koropan 
ABMraercfl njiocKonapaiinenbHO. S-o6pa3Hafl 
rpy^Ka 8, ABurawcb nnocKonapannenbHo, 
nepeAaer ABUDKenne S-o6pa3HOM rpy6Ke 7. 
Bpaii^eHne BOKpyr rpy^onpoBOAa 13 
rpaHcnoprkipyioinero ycrpoMcraa 21 npoBOA^ir 
raK, Hro6bi naMorannbie rpy6KM 7, 8. 9 
oxBarbiBajiM Gonbiue no/iOBWHbi BHeiuHevi 
AnnHbi OKpy>KHOcrn rpy6onpoBOAa 13 (c})vir.2). 
riapannejibHO BKntonaior nasep c 
AonojiHkire/ibHbiM kicroMHi'iKOM HarpeBa 22 (na 
ct>kir.1 He noKaaano), peaepckiBHO BKnK)HaK)r 
rpancnoprvipyioLMee ycrpot^crao, Koropoe 
Bpau^aer ceeroBOA b HanpaaneHMM, 
nporMBonojio;KHOM npeAbiAyLMOMy 
HaMarbiBaHkiK), 1^ Mepea raaonoABOA^i^yio 
rpy6Ky 19 b nonocrb 18 noAaior 
rexHonorMHecKMt^ raa noA AaBJienneM or 
1 .10^ AO 1.10® na. Mepes raaoAHHaMnnecKoe 
conno 17 coocho co c4)0Kycnp0BaHHbiM 
nasepHbiM nyMKOM unki noA ycranoBnennbiM 
yrnoM k neMy noAaior rexHonorMMecKMf^ ras, b 
Kanecree Koroporo Moryr 6birb kicnonbsoeanbi 
nnn rennJ^. nnn apron, nnn aaor. nnn 
KMcnopoA. nnn CO2. HyHOK nasepnoro 
MsnyMeHUfi, orpaxaflcb or noBopornbix aepKan 
1, 2, 3, 4, 5, ctDOKycupyercfl aepKanoM 5 na 
BHeujHfOK) noBepxHocrb rpy6onpoBOAa 13, 
pacnnasnflfl Marepnan rpySonpoBOAa, 
npoBOAur npoi^ecc naaepnoro CBapuBaniiw nnn 
pesaHkiH. 
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(DopMyjia M3o6peTeHMfi: 

1. CBeroBOA Ann naaepnoro CBapuBanvifl 
y\m peaaHMR HenoABM;KHUx Konbi^esbix crbiKOB 
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Tpy6onpoBOAOB, coAep)KaiMM£) noaopoTHbie 
aepKa/ia. KSDKAoe m Koropbix aaKpenneHo Ha 
KMHeMaTi4HecKo(i nape, ycrraHOBneHHoR b Mecrax 
M3MeHeHHfl HanpaBneHMfl ocei^ SBeHbea 

CBeT0B0fl3, OTJlMMaiOmnJ^Cfl Tew, MTO OH 

coAepjKMT nflTb noBopoTHbix aepKa/i, Kopnyc, 
locTupoBOMHbie ycTpof^cTBa, Kpene>KHoe 
ycipof^cTBo, raaoflMHaMUHecKoe con/io c 
saKpenneHHot^ b ero no/iocTH raaonoABOAwiMet^ 
Tpy6Kot^, TpancnopTupyiou^ee ycrpot^cTBO n 
AonojiHurenbHbif^ mctomhmk Harpesa, npM 3tom 
KMHeMaTMMecKkie napbi Bbino/iHeHbi 
c4)epMMecKMMM. nepBoe ki BTopoe asenbR 
CBeroBOAa BbinonHeHbi b bmag S-o6pa3Hbix 
Tpy6oK, a TpeTbe SBeno - b bmao r-o6pa3HO« 
Tpy6iai c raaoAMHaMimecKMM conjiOM. 
KpenneHkie noBopoTHbix aepKan BbinojiHeHO c 
B03MO>KHOCTbio MX npocTpaHCTBeHHoro 

tOCTMpOBaHMfl C ROMOmbK) lOCTHpOBOMHblX 

ycTpoMCTB, nepsafl S-o6pa3Hafl rpy^Ka c oahoi^ 

CTOpOHbl yCTaHOBJieHa C B03MO)KHOCTblO 

Bpau^eHun b Kopnyce, saKpenneHHOM 
Kpene>KHbiivi ycrpoi^CTBOM na BHeiUHev^ 
noBepxHOCTM TpyCHot^ ceKqun, a c Apyroi^ 
CTopoHbi coeAHHena c BoawoKHocrbJO 
BpaLUeHMfl CO BTopo(^ S-o6pa3Hoi^ TpySKoP^, 
KOTopafl BTopbiM CBOMM KOHL^OM coeAHHena c 
B03MO)KHOCTbK) Bpaii^eHMfl c F-oCpaaHoi^ 
TpyCKoJ^ c raaoAMHaMMMecKMM connow. Koropoe 
c OAHof^ CTopoHbi saKpenreHO c r-o6pa3Ho£^ 
TpySKoi^, a co BTopoi^ - Kpene)KHbiM 
ycTpot^cTBOM. KOTopoe ycTanoBneHo na 
TpaHcnopTupyioii^eM ycrpot^cTBe, na KOTopoM 

yCTBHOBJieH AOnonHHTeJlbHblt^ MCTOMHMK 

HarpeBa, npMMeM cyMMa ahmh rpex 3BeHbeB 
CBeioBOfla yAOBneTBopfler cooTHOiueHMK) 

0.25L<S<100L. 

TAe L - AnMHa BHeiuHei^ OKpy>KHOCTM 
Konbueeoro CTbiKa Tpy6onpoBOAa, m; 

S - cyMMB ATinH rpex SBeHbes CBeioBOAa, m. 

2. CBexoBOA no n.1, oinMHatoiMUMCfl tgm, hto 
noBopoTHbie aepKa/ia ycraHOB/ieHbi noA ymoM 
45° K ocM nasepHoro ny^Ka c AonycKaewbiM 
OTKnoHeHMeM or aaAaHHOM BenMHeHbi ±40''. 

3. CBeTOBOA no n.1. ornimaioiUMficn Tew, hto 
noBopoTHbie aepKana Bbino/iHeHbi 
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oxJla)KA^eMblMM. 

4. Cbbtoboa no n.1, OT/iMMarau^Mf^cn tgm. hto 
OAHO M3 noBopoTHbix sepioji BbinonneHO 
c^KycMpyiou^MM. 

5. CnocoO McnojibsoaaHMfl cBOTOBOAa ahr 
naaepnoro CBapMBaHM^ mhm peaaHMH 

HenOABM)KHblX KOTlbL\eBblX CTblKOB 

Tpy6onpoBOAOB. npM KOTopoM nyMOK naaepHoro 
ManyMeHMfl cfloKycMpyjoT na BHeujHMf^ nepMweTp 
Konbi^eBoro CTbiKa Tpy^Hot^ ceKi^MM, 
OTJiMHaroiAMt^cfl tcm, hto cbotoboa 
ycTanaanMBaioT m aaKpennwKDT na BHeujHet^ 
noaepxHOCTM TpySonpoBOAa, npoBOAflT 
locTMpoBKy noBopoTHbix 3epKa/i. 3ano;iHflioT 

BHyTpeHHIOlO nOJIOCTb CBOTOBOAa M36blTOMHblM 

AaBneHMBM a30Ta 1-1 0^-1. 10^ Ha, ao nanana 
jiaaepHoi^ o6pa6oTKM BKnioHaioT oxna>KAeHMe 
aepKan. HaiwaTbiBaioT aBenbfl cseTOBOAa e bmas 
Tpy6oK Ha Tpy6onpoBOA, nocne nero 
napa/ijienbHO c BKnioHeHMeM naaepa m 
AononHMTejibHoro ncTOHHUKa Harpesa BioiiOHaioT 
pesepcMBHo TpaHcnopTMpyioi^ee ycTpoi^CTBO 
Ann Bpaii^eHMR cBeTOBOAa b nanpaBJieHMM, 
npoTMBonojio)KHOM npeAbiAyujieMy 
HaMaTblBaHMK), npMHeM OAHOBpeueHHO c 
BKnioHeHMeM naaepa m AononHMTejibHoro 
MCTOHHMKa HarpeBa Hepe3 ra30AMHaMMHecKoe 
coRJio noAaioT TexHOJiorMHecKMM raa. 

6. CnocoC no n.5, OTHMHaioiAMf^cfl Tew, hto 
npM npoBeAOHMM TexHonorMHecKoro npoi^ecca 
jiasepHoro csapMBaHM^i MnM peaaHMH aBenb^ 
CBeTOBOAa naMaTbiBaioT tbk, htoSw ohm 
oxBaTbiBanM eonbiue nonoBMHbi BHSLUHet^ 
AnMHbi OKpy>KHocTM TpyConpoBOAa. 

7. Cnoco6 no n.5. OT/iMHajoinMi^cfl tom. hto 
npM npoBeAeHMM TexHonofMHecKoro npoL^ecca 
jiaaepHoro cBapMBanMn mhm peaaHMn Hepe3 
raaoAMHaMMHecKoe conno coocho c 
cct}OKycMpoBaHHbiM nasepHbiM nyMKOM mjim noA 
ycTaHOBJieHHbiM ymoM k neMy noAaioT 
TexHonomHecKMM raa noA AaBneHMew 1-10^-1.10 
9na. 

8. Cnoco6 no n.5, OTHMMafou^MMCfl Tew, hto b 
KanecTBe TexHonorMneoKoro raaa McnonbayiOT 
rejiMi^, MnM apron, mhm aaoT, mjim KMcnopoA, 

MJlM CO2. M/IM CMBCb 3TMX raaOB, 
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